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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a jig for working a 

porous ceramic material capable of manufacturing honeycomb D 
structures of various sizes in a shorter time and improving / \ 

production efficiency of the honeycomb structures. / \ s 

SOLUTION: This is a cutting jig for cutting a porous ceramic 7-? r s s r A j 

..... ... . . V . us««» : I * 



material constituted so that many through holes may be 
arranged side by side in the longitudinal direction across a 

porous partition wall and the partition wall may be functioned as ^^wmm 
a filter. The jig is characterized by journaling and connecting at 

least two cutting members with disposed grinding wheels in W^^0^^¥^X . 

portions including an outer peripheral part of a disc-shaped ~ f Zi 

base metal part in rotary shafts of the cutting members by a 
rotating rod and providing a rotating member for rotating the 
rotating rod at the one end of the rotating rod. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a fixture for cutting for carrying out cutting of the porosity ceramic ingredient constituted so 
that many breakthroughs might separate a porous septum, it might be installed in a longitudinal direction 
side by side and said septum might function as a filter. With one revolution rod While the cut member in 
which the grinding stone was arranged is supported to revolve and connected with the part containing the 
periphery section of the disk type-like base metal section in the revolving-shaft parts of at least two pieces 
and these cut member The fixture for cutting of the porosity ceramic ingredient characterized by preparing 
the revolution member for rotating said revolution rod in the end of said revolution rod. 
[Claim 2] At least two cut members are the fixtures for cutting of the porosity ceramic ingredient according 
to claim 1 with which diameters differ, respectively. 

[Claim 3] The production approach of the honeycomb structure object characterized by shaving off the 
garbage of the porosity ceramic ingredient constituted so that a slewing gear is made to rotate installation 
and a cut member for the fixture for cutting according to claim 1 centering on the revolving shaft, and many 
breakthroughs might separate a porous septum, it might be installed in a longitudinal direction side by side 
and said septum might function as a filter by said cut member. 

[Claim 4] The production approach of a honeycomb structure object according to claim 3 of shaving off the 
garbage of said porosity ceramic ingredient while rotating a porosity ceramic ingredient. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the production approach of the honeycomb structure object 
using the fixture for cutting and this fixture for cutting which are used in case cutting of the porosity ceramic 
ingredient is carried out. 
[0002] 

[Description of the Prior Art] It poses a problem that the particulate contained in the exhaust gas discharged 
by internal combustion engines, such as cars, such as a passenger car, a bus, and a truck, and a construction 
equipment, does damage to an environment or the body recently. By passing a porosity ceramic for this 
exhaust gas, the ceramic filter which carries out uptake of the particulate in exhaust gas, and purifies exhaust 
gas is proposed variously. 

[0003] Two or more porosity ceramic members 70 band together through a glue line 61, and the ceramic 
filter usually constitutes the ceramic filter 60, as shown in drawing 7 . Moreover, as this porosity ceramic 
member 70 was shown in drawing 8 , many breakthroughs 72 are installed in a longitudinal direction side by 
side, and the septum 73 which separates breakthrough 72 comrades functions as a filter. 
[0004] That is, after passing the septum 73 by which the exhaust gas with which either the entry side of 
exhaust gas or the edge of an outlet side flowed into ********** an( j t h e breakthrough 72 of 1 with the 
filler 71 surely separates a breakthrough 72 in the breakthrough 72 formed in the porosity ceramic member 
70, in case it flows out of other breakthroughs 72 and exhaust gas passes this septum 73, a particulate is 
caught in septum 73 part and exhaust gas is purified. 

[0005] Conventionally, first, such a porosity ceramic member 70 mixed ceramic powder, a binder, and 
dispersion-medium liquid, prepared the mixed constituent, produced the ceramic column-like Plastic solid 
by performing extrusion molding of a mixed constituent etc. after that, and was manufacturing it by 
calcinating a ceramic Plastic solid further. 

[0006] Moreover, after pasting up many obtained porosity ceramic members with adhesives and producing a 
porosity ceramic ingredient, it cut in the shape of [ as shows this porosity ceramic ingredient to drawing 7 ] 
a cylindrical shape, the layer of a sealant 62 was formed in that perimeter, and it used as a ceramic filter 60. 
[0007] When cutting this porosity ceramic ingredient in the shape of a cylindrical shape, it was cutting using 
equipment as shown in drawing 9 . That is, while the porosity ceramic ingredient 83 is supported to revolve 
with two members 84 for a presser foot arranged by the fastener 82 pivotable from the upper and lower sides 
and the operator rotated the porosity ceramic ingredient 83 by the handle (not shown), it was cutting by 
rotating the flat-blade knife 81 of the tape configuration of an endless type. 
[0008] 

[Problem(s) to be Solved by the Invention] However, since a load also with flat-blade-knife 81 the very 
thing impossible for is applied that a chip etc. occurs for the product to produce in many cases since it is 
cutting in the shape of a cylindrical shape (curved-surface configuration) and the processing itself has 
unreasonableness in this cutting process using the flat-blade knife 8 1 of a tape configuration, a cutting edge 
cannot be used for a short period of time. 

[0009] Moreover, since a flat-blade knife 81 is an endless type, the path clearance (clearance) for making 
equipment rotate a flat-blade knife 81 is needed. However, when resistance started the flat-blade knife 81 
during cutting, the location of a flat-blade knife 81 shifted by path clearance, and there was a problem that 
variation arose in the size of a product. Furthermore, since a flat-blade knife 81 was thin, the problem that 
variation arose in the dimension was [ the flat-blade knife 81 ] also during cutting by the location of a 
deflection and a product. Furthermore, there was also a problem that the include angle of the end face of a 
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product and a cutting plane did not serve as a right angle, by the deflection of a flat-blade knife 81 etc. 
[0010] Then, in order to solve these problems, this invention persons developed a new cutting process of 
cutting a porosity ceramic ingredient in the shape of a cylindrical shape, using the cutting member 90 of the 
shape of a cylindrical shape by which the grinding stone 91 was first formed in the end section as shown in 
drawing. 10 , rotating a cylindrical core as a revolving shaft. 

[001 1] Although the thing of a precise dimension could be produced with the cutting process which used 
such a cutting member, without producing variation in a dimension, without producing a chip and a 
chipping, since cutting processing by this cutting member 90 is extraction processing of a porosity ceramic 
ingredient, the size of the honeycomb structure object made into the object with the size of the cutting 
member 90 is determined. Conversely, since the size of the cutting member 90 would be determined by the 
size of the honeycomb structure object made into the object if it says, communalization of the cutting 
member 90 was not completed, but whenever there was modification of the size of a honeycomb structure 
object made the object, the cutting member 90 had to be reproduced, and since the period for producing this 
cutting member 90 was also required, there was room of amelioration in the field of productive efficiency. 
[0012] Furthermore, it was difficult the honeycomb structure object acquired since it is extraction 
processing of the porosity ceramic ingredient by the cylindrical shape-like cutting member 90 for it to be 
restricted to a cylinder-like thing and to produce the thing of configurations, such as the shape of an elliptic 
cylinder, and since it needed to prepare a cutting member for every diameter of the product to produce, it 
was disadvantageous also in respect of cost. 
[0013] 

[Means for Solving the Problem] Then, this invention persons inquired wholeheartedly for the purpose of 
obtaining the fixture for cutting which can produce more efficiently the honeycomb structure object of 
various sizes and a configuration, and found out that a honeycomb structure object was efficiently 
producible by using the cut member in which the grinding stone was arranged by the part containing the 
periphery section of the disk type-like base metal section. Then, when this invention persons advanced 
examination further, by using the fixture for cutting equipped with at least two above-mentioned cut 
members, they find out that a honeycomb structure object can be produced more efficiently, and came to 
complete this invention. 

[0014] Namely, the fixture for cutting of the porosity ceramic ingredient of this invention It is a fixture for 
cutting for carrying out cutting of the porosity ceramic ingredient constituted so that many breakthroughs 
might separate a porous septum, it might be installed in a longitudinal direction side by side and the above- 
mentioned septum might function as a filter. With one revolution rod While the cut member in which the 
grinding stone was arranged is supported to revolve and connected with the part containing the periphery 
section of the disk type-like base metal section in the revolving-shaft parts of at least two pieces and these 
cut member, it is characterized by preparing the revolution member for rotating the above-mentioned 
revolution rod in the end of the above-mentioned revolution rod. 

[001 5] Moreover, the production approach of the honeycomb structure object of this invention makes a 
slewing gear rotate installation and a cut member for the above-mentioned fixture for cutting centering on 
the revolving shaft, many breakthroughs separate a porous septum, and it is installed in a longitudinal 
direction side by side, and is characterized by shaving off the garbage of the porosity ceramic ingredient 
constituted so that the above-mentioned septum might function as a filter by the above-mentioned cut 
member. 
[0016] 

[Embodiment of the Invention] Hereafter, the production approach of the fixture for cutting of the porosity 
ceramic ingredient of this invention and a honeycomb structure object is explained, referring to a drawing. 
[0017] First, the fixture for cutting of the porosity ceramic ingredient of this invention is explained, referring 
to a drawing. 

[0018] Drawing .) is a top view which expresses typically an example of the fixture for cutting of the 
porosity ceramic ingredient of this invention, drawing 2 R> 2 (a) is the sectional view having shown 
typically an example of the cut member which constitutes the above-mentioned fixture for cutting, and (b) is 
the perspective view of the cut member shown in (a). 

[0019] In this fixture 10 for cutting, the revolution member 14 is formed in the end section of the revolution 
rod 1 3, and the disk type-like cut member 20 is mostly supported to revolve and connected with the central 
part in two pieces and a revolving-shaft part with the other end of this revolution rod 13. Moreover, the 
grinding stone 21 with which this cut member 20 contains diamond powder in the periphery section of the 
disk type-like base metal section 22 as shown in drawing 2 is arranged. In addition, the cut member 20 
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shown in drawing. 2 is a straight wheel type cut member. 

[0020] Although especially the configuration or construction material of the revolution rod 13 are not 
limited, what processed metals, such as iron and SUS, in the shape of a rod, for example is desirable. 
Although this revolution rod 1 3 is a cylindrical shape-like, even if it is a prismatic form thing, it does not 
usually interfere. It is because it may be convenient although the cut member 20 is supported to revolve. 
[002 1 ] The revolution member 1 4 is formed in order to rotate the cut member 20 by making it connect with 
slewing gears, such as a motor, and what is used conventionally can be used for it. 

[0022] This cut member 20 consists of a grinding stone 21 and the base metal section 22, and the grinding 
stone 21 is arranged in the periphery section of the disk type-like base metal section 22. 
[0023] Although especially the base metal section 22 is not limited, what processed metals, such as iron and 
SUS, in the shape of a disk type, for example is desirable. Moreover, although the diameter is not limited 
especially since more desirable diameters may differ also into the ingredient to cut, its about 120-1 70mm is 
usually desirable. Moreover, about l-30mm of thickness is desirable. 

[0024] The size of a grinding stone 21 is usually thickness dl, although it is not limited especially in order 
to be based also on the ingredient to cut. 1 - 1 0mm and width of face 1 1 1 -30mm is desirable. 
[0025] A metal bond is used for a grinding stone 21 , and it pastes up and fabricates a diamond abrasive 
grain, and it is annularly formed so that it can join to the periphery section of the disc-like base metal section 
22. Although a grinding stone 21 is formed using a metal bond, resin bond, BITORIFAI, etc. may be used. 
[0026] As for the grain size of the above-mentioned diamond abrasive grain, what contains the diamond 
abrasive grain which has about [ #10-#1000 ] grain size with the degree of concentration of 5-100 is 
desirable. Especially, about 50 to 75 degree of concentration is suitable. In addition, degree of concentration 
is 3 1 cm. The weight of the diamond abrasive grain contained in a hit is said, and, in the case of degree of 
concentration 1 00, it is 3 1 cm. The diamond abrasive grain of 4.4k of hits is contained. 
[0027] DrawjngJJ (a) is the sectional view having shown typically the cut member of the inverted-L-shaped 
straight wheel type which is used for the fixture 10 for cutting, and which is another example of a cut 
member, and (b) is the perspective view of the cut member shown in (a). 

[0028] In this cut member 30, the cross-sectional-view inverted-L-shaped grinding stone 31 which consists 
of periphery section grinding stone 31b and edge grinding stone 31a is arranged in the disc-like periphery 
section and the disc-like top-face edge of the base metal section 32. 

[0029] The construction material, the diameter, and thickness of the base metal section 32 of this cut 
member 30 are the same as that of the base metal section 22 of the cut member 20 shown in drawing 2 . 
Moreover, it is the same as that of the grinding stone 21 of the cut member 20 shown in drawing 2 , and the 
construction material of a grinding stone 3 1 is the thickness d2 of edge grinding stone 31a and periphery 
section grinding stone 31b. 1 -10mm is desirable and it is such width of face 12 and m2. l-40mm is desirable. 

[0030] Since it is not limited especially with [ the number of the cut members 20 and 30 arranged by the 
fixture 10 for cutting of the porosity ceramic ingredient of this invention ] two [ or more ], but a processing 
process will become complicated if many [ not much ], and big running torque is needed and a load is 
applied to a slewing gear, as for the number of the cut members 20 and 30, 2 or about 3 are desirable. 
[0031] If processing conditions are the same as compared with the case where the cutting fixture equipped 
with one cut member by using the fixture 10 for cutting shown in drawing 1 is used, floor to floor time will 
serve as abbreviation 1/2. Moreover, if the fixture for cutting with which three cut members were connected 
is used, since about 1/of floor to floor time will be set to 3, a porosity ceramic ingredient can be processed 
more efficiently. 

[0032] Moreover, the diameters of the cut member connected with the revolution rod 13 may differ, and 
especially the coupling interval is not limited, either. By using the cutting fixture 10 with which the cut 
member from which a diameter differs was connected, the honeycomb structure object with which two or 
more stages were formed is efficiently producible. 

[0033] Next, the production approach of the honeycomb structure object using the above-mentioned cutting 
fixture is explained, referring to a drawing. 

[0034] The production approach of the honeycomb structure object of this invention makes a slewing gear 
rotate installation and a cut member for the fixture for cutting mentioned above centering on the revolving 
shaft, many breakthroughs separate a porous septum, and it is installed in a longitudinal direction side by 
side, and is characterized by shaving off the garbage of the porosity ceramic ingredient constituted so that 
the above-mentioned septum might function as a filter by the above-mentioned cut member. 
[0035] The breakthrough 72 of a large number shown in drawing 8 separates the porous septum 73, and the 
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porosity ceramic ingredient set as the object of cut processing by this invention is installed in a longitudinal 
direction side by side, and pastes up and produces with adhesives many porosity ceramic members 70 on 
which a septum 73 functions as a filter. 

[0036] The porous body which will not be limited especially if the above-mentioned porosity ceramic 
member consists of a porous ceramic, for example, consists of non-oxide system ceramics, such as silicon 
carbide, silicon nitride, alumimium nitride, boron nitride, titanium nitride, and titanium carbide; the porous 
body which consists of an alumina, cordierite, a mullite, a silica, a zirconia, a titania, etc. can be mentioned. 
[0037] Especially the consistency of a porosity ceramic member is not limited, and for a certain reason, it is 
not desirable, also when a cut takes time amount as a consistency is not much high, temperature rises too 
much during a cut and a cut becomes difficult. 

[0038] By the production approach of the honeycomb structure object of this invention, a honeycomb 
structure object is produced by shaving off the garbage of a porosity ceramic ingredient by the cut member. 
[0039] Drawing. 4 is the top view having shown typically signs that the garbage of the porosity ceramic 
ingredient 17 was shaved off by the cut member 20, by plunge cut processing. In addition, the cut members 
20 and 30 shown in drawing_2 -3 in this processing approach can be used. 

[0040] The porosity ceramic ingredient 17 is being fixed to the fastener (not shown). In this invention, 
rotating first the cut member 20 which constitutes the fixture 1 0 for cutting, a parallel displacement is made 
to carry out in perpendicularity and the direction (direction shown by the arrow head) which faces to the 
porosity ceramic ingredient 1 7 to the longitudinal direction of the porosity ceramic ingredient 17, and the 
part of constant width is deleted. Then, all the parts of constant width are deleted going around in a circle 
configuration, after the cut member 20 has eaten away into the porosity ceramic ingredient 1 7, and as shown 
in drawing 4 , the part which becomes some honeycomb structure objects 16 is produced to two-place 
coincidence. 

[0041] Next, previously and an opposite direction are made to carry out the parallel displacement of the cut 
member 20, and it pulls away from the porosity ceramic ingredient 17. Then, the part to which it considers 
as the location which only the part of the thickness of a grinding stone 2 1 made move the cut member 20 in 
the direction parallel to the longitudinal direction of the porosity ceramic ingredient 1 7, and was shown in 
drawing 4 , next processing is not performed like the front process is processed. By going across a series of 
above-mentioned processing actuation all over the porosity ceramic ingredient 17, and performing it 
repeatedly, a honeycomb structure object is producible. 

[0042] Although suitably adjusted as a processing peripheral speed of the cut member 20 according to a 
configuration, an amount to shave off of the construction material of a porosity ceramic ingredient, and the 
target honeycomb structure object, the amount of 100-3600m/is desirable. Moreover, as a feed rate, it is 
possible to a part for 32m/of maximum each shaft. 

[0043] Although the porosity ceramic ingredient 17 was fixed thoroughly, only the fixture 10 for cutting 
was moved and cutting was performed by the production approach of the above-mentioned honeycomb 
structure object, cutting may be performed in this invention, making the equipment which can rotate rotate 
installation and the porosity ceramic ingredient 17 for the porosity ceramic ingredient 17. Since the method 
of rotating the porosity ceramic ingredient 17 rather can raise processing peripheral speed and can produce a 
honeycomb structure object more efficiently, it is more desirable. 

[0044] In this case, rotating the cut member 20, a parallel displacement is made to carry out in 
perpendicularity and the direction which faces to the porosity ceramic ingredient 1 7 to the cut member 20 to 
the longitudinal direction of the porosity ceramic ingredient 17 which is rotating in this direction, all the 
parts of constant width are deleted, and the part which becomes some honeycomb structure objects is 
produced to two-place coincidence. 

[0045] Next, previously and an opposite direction are made to carry out the parallel displacement of the cut 
member 20, and it pulls away from the porosity ceramic ingredient 1 7. Then, only the part of the thickness 
of a grinding stone 21 moves the cut member 20 in the direction parallel to the longitudinal direction of the 
porosity ceramic ingredient 1 7, and the part to which processing is not performed like the front process is 
processed. By going across a series of above-mentioned processing actuation all over the porosity ceramic 
ingredient 17, and performing it repeatedly, a honeycomb structure object is producible. Moreover, in this 
case, since it is not necessary to carry out circumference actuation to the fixture 10 for cutting, a honeycomb 
structure object can be produced more efficiently. 

[0046] NC using [ on this approach and ] the computer (numerical control) The honeycomb structure object 
of various configurations is producible by synchronizing the location of the cut member 20 with a revolution 
of the porosity ceramic ingredient 17, and moving it by control. 
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[0047] At this time, the peripheral speed of the porosity ceramic ingredient 17 can be adjusted in the l-300m 
range for /. 

[0048] Since it can be processed simultaneous [ two or more porosity ceramic ingredients ] and a 
honeycomb structure object can be produced by using the production approach of the above-mentioned 
honeycomb structure object, as compared with the case where the cutting fixture equipped with one cut 
member is used, it becomes possible to shorten floor to floor time below in one half, and productive 
efficiency becomes more than twice. 

[0049] Drawing 5 is the perspective view having shown typically signs that the garbage of the porosity 
ceramic ingredient 33 was shaved off with the fixture 35 for cutting, by traverse processing, and the 
revolution member is omitted. In addition, the cut member 30 shown in drawing 3 in this processing 
approach is used. 

[0050] First, by this processing approach, after attaching the porosity ceramic ingredient 33 in a slewing 
gear (not shown), the cut member 30 of the fixture 35 for cutting is set to the location left for a while from 
the end section of the porosity ceramic ingredient 33. Then, rotating the porosity ceramic ingredient 33 and 
the cut member 30 in this direction, the cut member 30 is made to eat into the end section of the porosity 
ceramic ingredient 33 to the processing location shown in d rawing 5 , and processing of the porosity 
ceramic ingredient 33 is started. 

[0051] Then, the fixture 35 for cutting is usually fixed about x and y shaft orientations which become 
vertical to the longitudinal direction of the porosity ceramic ingredient 33, cutting is performed making it 
move in the direction parallel to the z-axis gradually, and the honeycomb structure object 34 is produced 
about the direction which becomes parallel to a longitudinal direction, i.e., z shaft orientations. Also in this 
case, the honeycomb structure object of various configurations is producible by synchronizing the location 
of the cut member 30 with a revolution of the porosity ceramic ingredient 33, and moving it by NC control 
using a computer. 

[0052] Although suitably adjusted as a processing peripheral speed of the cut member 30 according to a 
configuration, an amount to shave off of the construction material of a porosity ceramic ingredient, and the 
target honeycomb structure object, the amount of 100-3 600m/is desirable. At this time, the rotational 
frequency of the porosity ceramic ingredient 33 can be adjusted in the l-300m range for /. 
[0053] Moreover, the rate which a feed rate moves to the longitudinal direction of the porosity ceramic 
ingredient 33 of the cut member 30 to a part for 32m/of maximum each shaft is possible to the rate of 
50mm/(porosity ceramic ingredient 1 revolution) at the maximum. 

[0054] Also when using the fixture 35 for cutting, the porosity ceramic ingredient 33 can be fixed 
thoroughly and the approach of moving only the fixture 35 for cutting can also be taken. 
[0055] Drawings 6 is the top view showing typically the locus of the cut member at the time of the 
honeycomb structure object produced by helical processing, and a cut. By this processing method, it is made 
to move, cutting a porosity ceramic ingredient so that the locus which the grinding stone 3 1 of the cut 
member 30 which constitutes the fixture 35 for cutting showed according to the two-dot chain line 41 may 
be drawn, and the honeycomb structure object 40 is produced eventually. 

[0056] The same effectiveness as the case where the plunge cut processing method shown in drawing 4 is 
used is acquired using the fixture 35 for cutting shown in drawing 3 by producing a honeycomb structure 
object by the traverse processing method or the helical processing method. Moreover, by this processing 
method using the fixture 35 for cutting, since parallel can be moved to the longitudinal direction of a 
porosity ceramic ingredient, without making the fixture 35 for cutting reciprocate in the direction vertical to 
the longitudinal direction of a porosity ceramic ingredient, cutting can be performed continuously and a 
honeycomb structure object can be produced more efficiently. 
[0057] 

[Effect of the Invention] Since the fixture for cutting of the porosity ceramic ingredient of this invention is 
as above-mentioned, using this fixture for cutting, by things, it can produce the honeycomb structure object 
of various sizes more in a short time, and can raise productive efficiency. Moreover, since the production 
approach of the honeycomb structure object of this invention is as above-mentioned, it can produce the 
honeycomb structure object of various sizes more in a short time, and can raise productive efficiency. 
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(54) CUTTING JIG FOR POROUS CERAMIC MATERIAL AND MANUFACTURING METHOD 
FOR HONIEYCOMB STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a jig for working 
a porous ceramic material capable of manufacturing 
honeycomb structures of various sizes in a shorter time 
and improving production efficiency of the honeycomb 
structures. 

SOLUTION: This is a cutting jig for cutting a porous 
ceramic material constituted so that many through holes 
may be arranged side by side in the longitudinal direction 
across a porous partition wall and the partition wall may 
be functioned as a filter. The jig is characterized by 
journaling and connecting at least two cutting members 
with disposed grinding wheels in portions including an 
outer peripheral part of a disc-shaped base metal part in 
rotary shafts of the cutting members by a rotating rod 
and providing a rotating member for rotating the rotating 
rod at the one end of the rotating rod. y 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

JQ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

dl LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



